The focus of Mark's research can broadly be described as "pivot thinking," the cognitive aptitudes and abilities that encourage innovation, and the tension between design engineering and business management cognitive styles. To encourage these thinking patterns in young engineers, Mark has developed a Scenario Based Learning curriculum that attempts to blend core engineering concepts with selected business ideas. Mark is also researches empathy and mindfulness and its impact on gender participation in engineering education. He is a Research Scientist and Lecturer in the School of Engineering at Stanford University and teaches the course ME310x Product Management and ME305 Statistics for Design Researchers.
The survey-based quantitative data were complemented with qualitative interviews with underrepresented minority engineering students. These allowed us to explore their classroom belonging experiences and showed that classroom belonging is a familiar concept and a function of two separate sources of belonging: academic belonging and social belonging. Academic selfefficacy, curriculum content motivation and an ability to share academic struggles with others were important contributors to academic belonging. Social similarity, successful team experiences and a general sense of caring were also considered helpful to building social belonging in the classroom. Implications and ideas to build engineering classroom belonging from this research are discussed.
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Classroom Belonging
For this paper, we are conceptualizing that classroom belonging is defined as a relationship between a student's sense of social belonging, their engineering identity, their engineering selfefficacy and their interpersonal closeness to the social elements that exist with a classroom -the professor, TAs and other students, as shown in Figure 1 . We hypothesize that these factors contribute to a student's sense of belonging in an engineering classroom.
The need for social belonging -seeing oneself as socially connected -is often considered a basic human need (Baumeister and Leary 1995) . Social belonging has been linked to a range of positive, prosocial outcomes such a improved self-efficacy (Bong and Skaalvik 2003) , better health outcomes (Bolger, Zuckerman, and Kessler 2000) , improved team effectiveness (Mathieu et al. 2008 ) and better academic performance within the classroom (Goodenow 1993) . Social belonging in the classroom or its reverse, belonging uncertainty (Walton and Cohen 2007) , has proven to be a significant moderating variable for classroom performance particularly among less experienced students, such as first year students, and among minority and female students (Walton et al. 2012) .
Engineering identity which, as defined by Tonso (2006; , includes several factors: thinking about oneself as an engineer, the inner belief that one is performing as an engineer, and ultimately believing that one is thought of by others as an engineer. Engineering identity is an important contributor to both social belonging and classroom grade performance. Engineering self-efficacy, as defined by Mamaril et al. (2016) , is the belief by the engineering student in their own ability to successfully achieve engineering tasks, and this in turn motivates them to act in ways that make their success within the engineering classroom more likely.
Finally, interpersonal closeness, as defined by Aron et al. (1991; 1997; , is the desire to expand personal efficacy by developing interpersonal relationships that expand the "self" into "others." The concept of closeness applies to the many social structures that exist within a classroom -for example, the student's feeling of closeness to another student, a project team, the TAs and professor. For the purposes of this research we are considering interpersonal closeness and social belonging as interrelated but separate constructs. For example, we hypothesize that a student can feel classroom belonging without closeness to a specific person and conversely, a student can be close to another person in the classroom and still feel as if they did not belong.
Our a priori hypothesis is that classroom belonging is a latent construct defined by interrelationship of a student's feelings of social belonging, a student's sense of engineering selfefficacy and engineering identity, and their interpersonal closeness with the social structures within the engineering classroom. We further hypothesize that classroom belonging will have a direct and positive effect on grade performance.
Study Overview
This study is intended as a pilot study of the measures of social belonging in an engineering classroom. Data were collected from an introductory level solid mechanics class at a private university in the United States. Most student respondents were beginning their engineering
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Engineering Self-Efficacy Closeness Figure 1 -A Priori Hypothesized Factors Contributing to Classroom Belonging and the Impact on Grade Performance within an Engineering Classroom academic careers, mostly as sophomore students taking their first-ever engineering specific course. The instrument used to measure engineering self-efficacy was developed by our research team. The instruments used to measure social belonging, engineering identity and interpersonal closeness have strong research pedigrees but have never been used in this novel combination.
Measuring Social Belonging (SB)
The measurement of social belonging was accomplished using the Sense of Social and Academic Fit in STEM scale developed by Walton et al. (2015) , as shown in Appendix A.1. This 10-item scale is a unitary construct of social belonging and measures a range of attitudes that define social belonging in the engineering classroom, including items such as I belong at [school name], I think in the same way as do people who do well in engineering at [school name] and Compared with most other engineering students at [school name], I am similar to the kind of people who succeed in engineering. Responses were collected within a 7 point "agreement" range 1 and the items had good internal consistency (Cronbach α = .83).
Measuring Engineering Identity (EI)
The measurement of engineering identity was accomplished using an adapted version of Godwin et al.'s (2016) measure of identity. Godwin et al. concludes that an engineering student's engineering identity is a function of four attitudes relating to interest, performance, recognition and agency. Interest is the student's innate attraction to the subject material surrounding engineering, such as math, science and physics. Performance is an academic self-efficacy construct measuring how much a student believes in their ability to positively perform in academically in engineering coursework. Recognition is how a student believes they are recognized as an engineer, particularly by meaningful others such as parents or professors. Finally, agency or as Godwin et al. define it, critical engineering agency, is defined as how students view the world through the value they place on being an engineer.
The scale used in this study is adapted from Godwin et al. (2016) using these four constructs. Godwin et al. focused on "math," "physics" and "science" interests which were used to predict engineering career interest. For the current study, the Godwin et al. items were adapted by replacing "math," "physics" and "science" with "engineering." The resulting scale is 16-items, as shown in Appendix A.2. The four construct sub-scales had poor to questionable internal consistency (Cronbach α's ranging from .54 to .68); however, the entire 16-item scale had acceptable internal consistency (Cronbach α = .79), so for this analysis engineering identity (EI) will be reported as a single, unitary construct. The modified Godwin et al. scale included two items measuring interest, five items measuring performance/competence beliefs, three items measuring recognition and six items measuring agency 2 with responses collected within a 5-point "agreement" range.
Measuring Engineering Task Self-Efficacy
ETSE is designed to measure one's confidence in their ability to perform integral technical engineering tasks such as "analyzing the operation or functional performance of a complete system." The task of defining a small set of capabilities that can describe the whole engineering capability is challenging, to say the least, although several scholars have made headway in this area. For this study, we relied on Fouad and Singh's (2011) work on engineering career outcomes, and were first deployed in the Pathways of Engineering Alumni Research Survey (Brunhaver et al. 2013) .
The Fouad and Singh scale is composed of five items that were identified through factor analysis of a longer list of engineering task items. The items selected include: 1. Design a new product or project to meet specified requirements, 2. Conduct experiments, build prototypes, or construct mathematical models to develop or evaluate a design, 3. Develop and integrate component subsystems to build a complete system or product, 4. Analyze the operation or functional performance of a complete system, and 5. Troubleshoot a failure of a technical component or system, as shown in Appendix A.3. Respondents rated confidence in their ability to perform these tasks on a scale of "not confident" (1) to "extremely confident" (5), and had good internal consistency (Cronbach α = .85).
Measuring Interpersonal Closeness
Self-expansion is a behavioral psychology construct defined by two core principles: 1) individuals naturally seek to expand their individual potential efficacy or effectiveness, and 2) this expansion is typically achieved in relationship with other people (Aron and Aron 1996) . Aron and Aron have developed the theory of self-expansion over the past 30 years through their work on "inclusion of the other in the self" (IOS) (Aron and Aron 1986; Aron and Aron 1996; Aron et al. 2013 ). Aron's IOS model implies that individuals expand self-efficacy by developing close relationships with others, which in turn has the benefit of increasing material and social resources, perspectives and ultimately, self-efficacy. Aron has come to refer to this behavior of building self-efficacy through interaction with "others" as "closeness." It has been shown that greater closeness to an individual, group or institution can lead to greater fairness, more sharing, openness to new ideas and reduced prejudicial attitudes (Arthur Aron et al. 1991; Crandall et al. 2004 ).
Aron and Aron have developed a novel instrument to measure IOS or closeness (A. Aron, Aron, and Smollan 1992) . The instrument uses a series of Venn-like pictograms that show the relationship of the "self" to "other," as shown Appendix A.4. Each pictogram is part of a range of choices, which can be projected onto a Likert scale ranging from, 1 to 5, where choice 1 would show the least closeness and choice 5 would show the most closeness. Closeness was measured for seven "other" social groups -professor, TAs, best friend in class, entire class, section group (20-22 students), Project 1 team (4 students per team) and Project 2 team (2 students per team). These measures of closeness had acceptable internal consistency (Cronbach α = .72) so were averaged to form one measure of closeness.
Research Questions
This paper addresses three research questions:
Research Question 1 (RQ1): What are the contributing factors toward developing a sense of belonging in an engineering classroom?
Research Question 2 (RQ2): How does classroom belonging influence grade performance in an engineering classroom?
Research Question 3 (RQ3): How is classroom belonging defined or interpreted by students of different genders, underrepresented racial and ethnic minorities and first generation college students in an engineering classroom?
Methods and Sample Characteristics
This research was conducted at Western private university during Fall 2016. All participants in this research were engineering or prospective engineering students enrolled in an entry-level engineering course typically covering the general area of "statics". Course content material was drawn from standard college-level solid mechanics textbooks. In-class labs were conducted in groups of 4-6 students and included hands-on, interactive experiences such as interpreting forces within stacked Jenga Blocks™ or calculating forces on a longboard. The course also included two major projects. Project 1 involved a four-person team building a 24 cm span model truss bridge which was then loaded to failure. Project 2 involved two person teams doing independent research on an engineering topic of their choice. Teams for both projects were self-selected by the participants.
Final course grades were collected and ranged from 66 to 96 out of 100 total possible points. A paper-based survey was used to collect respondent input on the various constructs during the last class session of the term. For this paper, differences in means were completed using both paired comparison and independent sample t-tests, and the significance threshold for all analysis is < .05 using the R statistical package.
In total, 83 students 3 received a grade for the course and this comprises the sample. Demographic data were collected including gender (52% female), underrepresented racial/ethnic minority (URM) status (28%) and first generation college 4 (FGC) status (13%).
Results
Research Question 1 (RQ1): What are the contributing factors toward developing a sense of belonging in an engineering classroom?
A sense of social belonging had a significant and positive correlation with grade performance (r = .23, p < .05), as shown in Table 1 . There was no significant correlation between social belonging and closeness, suggesting that these are altogether different constructs. The strongest correlation among these variables is between social belonging and engineering identity (r = .59, p < .00), which suggests the engineering identity is interrelated with a student's feeling of social belonging. This mechanism could work two ways -a strong "sense of self" as an engineer could be a helpful foundation for establishing social connections, or conversely strong social connections could lead to a stronger sense of engineering identity -and either pathway may lead to positive expectancy of performance within an engineering classroom.
The measure of engineering identity also had significant, positive correlations with engineering task self-efficacy (r = .27, p < .01), closeness (r = .25, p < .02) and grade performance (r = .22, p < .05). This positive interrelationship between engineering identity and other indicators like engineering self-efficacy and interpersonal closeness suggests these measures are may all be necessary in some capacity for successful classroom performance.
Over the term, student satisfaction with the various activities are routinely tracked and one activity in particular had a strong, positive relationship with the scores on the social belonging construct -Project 1, the four-person team, bridge building/testing activity. Student satisfaction with Project 1, which was measured in a post-class satisfaction survey, shows a strong and significant correlation with the social belonging measure (r = .26, p < .02), while no other activity satisfaction score had a significant correlation with social belonging. Project 1 is a twoweek assignment where self-selected four-person teams design a model of a truss bridge to a set of specifications and then build it and test it to failure in the classroom. This activity is considered the highlight of the class and typically rates high in student satisfaction scores (4.12 on a satisfaction scale of 5 -"like a great deal" to 1 -"dislike a great deal" versus an average 3.66 score for all other activities). It is evident from observing these teams perform that these four person teams develop a strong interpersonal bond in the process of completing this assignment.
Research Question 2 (RQ2): How does classroom belonging influence grade performance in an engineering classroom?
Overall, social belonging as a standalone measure seems to have a positive but limited impact on grade performance. The square of a Pearson r correlation (r 2 -the coefficient of determination) indicates the proportion of variance in a dependent variable explained by the independent variable (Krathwohl 2009 ). In this case, from Table 1 , the Pearson r correlation between grade performance (GP -dependent variable) and social belonging (SB -independent variable) is .23, meaning that of all the variation in grade performance, the social belonging measure explains just 5% (r 2 = .053), which is low predictive power by social science standards.
Structural equation modeling (SEM) can help identify the other influences on grade performance. The challenge with this approach in a pilot study is the low power of a limited sample size. It is has been suggested that SEM analysis requires at least 20 observations for each independent and dependent variable (Kline 2011) . With four independent variables (SB, ETSE, EI and CL) and one dependent variable (Grade Performance) and relatively small effect sizes between them, a SEM analysis with a sample size of 83 is on the lower end of acceptable statistical power. With this caveat in mind, the SEM analysis begins to reveal important relationships highlighting the influences on grade performance.
Our a priori hypothesis of the factors that may comprise classroom belonging and then the relationship with grade performance (see Error! Reference source not found.) can be tested through confirmatory factor analysis (CFA) using SEM analytics. 5 In the construction of the CFA model, observed variables such as social belonging, engineering self-efficacy, engineering identity and closeness measures are considered exogenous and causally independent from each other. These observed variables combine to define an endogenous, latent construct which we refer to as classroom belonging. In turn, classroom belonging then predicts grade performance, as shown in Figure 2 .
The latent construct of classroom belonging shows a strong and significant prediction of grade performance (β = .37, p < .05). For model fit, the root mean square error of approximation (RMSEA = .047) and comparative fit index (CFI = .981) are considered "good" and "acceptable," respectively. For the RMSEA, values less than 0.05 indicate a good fit (Schreiber et al. 2006) . For CFI, values greater than 0.9 indicate an acceptable fit (Hu and Bentler 1999) .
The exogenous effect factors of classroom belonging show that social belonging and engineering identity are the most important contributing factors. The effect indicators have been indexed to the social belonging measure which serves as the scaling constant (see Kline 2011, p113) . This shows that engineering identity has 1.60 times the effect of social belonging in the definition of the classroom belonging, while engineering self-efficacy and closeness have a lessor effect of .45 and .43 times the effect of social belonging.
The classroom belonging measure of social belonging had the strongest individual correlation with grade performance, followed closely by engineering identity. Both variables had a strong and significant correlation with each other (see Table 1 ). The question then is how these variables interact to predict grade performance. A mediation analysis 6 confirms the significant partial mediating impact of engineering identity on the relationship between social belonging and grade performance, as shown in Error! Reference source not found.. In this analysis, a positive and significant direct effect relationship exists between the social belonging measure and grade performance (c β = .16, p < .05). If this relationship is partially mediated by engineering identity (a β = .59 and b β = .17), this results in a positive and significant total effect relationship (c' β = .23, p < .05). This data suggests that improvements in student grade performance require several contributing factors -including a sense of social belonging in the classroom, enhanced by strengthening individual engineering identity.
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Research Question 3 (RQ3): How is classroom belonging defined or interpreted by students of different genders, underrepresented racial and ethnic minorities and first generation college students in an engineering classroom?
To better understand the implication of social belonging in the engineering classroom, we conducted in-depth qualitative interviews with four underrepresented minority engineering students, two women and two men. These students were more academically experienced than the students surveyed in this study (third, fourth and fifth year engineering students) so that we could learn from students who had dealt with social belonging in a variety of engineering classroom environments.
In the quantitative data, we had expected to see differences in social belonging scores by gender, URM status and first generation college (FGC) status. While there were differences, none were statically significant, as shown in Table 2 . The mean of social belonging scores among women (3.45) were lower than among men (3.63), however the difference was not statistically significant (∆ = +.18, t = 1.52, p < .13). A similar pattern emerged among URM and FGC students, with lower mean scores than their counterparts but none of these differences were statistically significant. These lower scores are consistent with previous research on social belonging among female, URM and FGC students (Walton et al. 2015) and the lack of statistical significance may be a result of the small sample size or the unique cultural aspects of this one testing site. Engineering identity appears to be an important discriminant factor among female, with statistically lower scores (-.17, p < .05) than their male counterparts. This aligns with previous research on engineering identity and gender that shows that while female students academically perform as well as men (Geisinger and Raman 2013) , their self-perception of performance and engineering skill self-efficacy are typically lower than those of male students (Cech et al. 2011 ). As Godwin et al. (2016) states "often, women face the double burden of authoring their identity as engineers while also combatting the traditional stereotypes about engineering as a masculine field" (p 313). Other research has shown that this is also true for URM students who typically begin their engineering academic careers with lower academic self-efficacy than their non-URM counterparts and struggle to achieve parity over their educational career (MacPhee, Farro, and Canetto 2013) .
The qualitative interviews were structured to reflect the hypothesized theory (see Eisenhardt 1989) of social belonging as presented in Error! Reference source not found.. The researchers conducting the interviews were all graduates of the engineering class in this study and had served as a teaching assistant for this course at some time in the previous years. An interview questionnaire was developed to reflect the social belonging framework and to align with the qualitative research principles outlined by Corbin and Strauss (2008) . A pre-interview review was conducted among all interviewers to answer questions and align expectation and postinterview debriefs occurred among the interviewers to share learning and perspective.
One participant was selected by each interviewer for an in-depth qualitative interview usually lasting 30-45 minutes. Each interview participant was asked to think of the classroom experience where they felt "they most belonged" and the interviewers used this one exemplar experience as a reference point to structure their questions. The interviews were not recorded, rather interviewers captured notes and quotations as each conversation progressed. The qualitative interview subjects are described in Table 3 . Following the participant interviews, analysis began with interviewers summarized their notes and developed a concept map outlining the conversation. The interviewers were trained in ontological concept map development using the method described by Turns, Atman and Adams (2000) and later adapted by Besterfield-Sacre et al. (2004) . This method typically places the core, central concept in the center of the page and then connects related concepts, sometimes using "action words" to describe the nature of the connection. The interviewers assembled in a room and drew their individual concept maps on a whiteboard, simultaneously explaining the findings to the other interviewers. Once all maps had been displayed and discussed the researchers summarized the findings and then developed a "consensus concept map" that contained the key concepts and relationships, as shown in Error! Reference source not found..
The first overall observation is that the notion of classroom belonging was easily understood by all participants. They could readily identify a classroom experience where they felt like they belonged and distinguish this experience from other classroom experiences where they felt like they did not belong. This seemed to indicate that the feeling of classroom belonging (or not) is present in many, if not all, classroom experiences and this implies that classroom belonging can be an influential experience in the learning process.
Figure 4 -Classroom Belonging Qualitative Interviews Consensus Concept Map
The consensus of the participants is that classroom belonging is a function of two forms of belonging -academic and social belonging. Academic belonging is the sense that you, as a student, have the academic capability to satisfy the requirements of the course, while social belonging deals with the feeling of social fit with the other students in the classroom. Academic and social belonging are interconnected and reinforcing in both a positive and negative sense. For example, if a student feels out of place and disconnected socially from other students, this can have a negative impact on academic performance. In a positive sense, if a student feels academically confident in a class it may be easier to connect with other students and establish social connections, as expressed by participant "GH":
At first, I felt a bit intimidated by the other students in the class, like they all knew a lot more than did about statics. But as I got to know some of them through labs or office hours, I realized that they were just as lost and confused as I was. That sort of brought us together. By the end of the class I felt like I was at where most people were, which reinforced a sense of community.
The foundation of academic belonging was a sense of academic self-efficacy, or the internal belief that the student had the capability do the work required by the class. This was enhanced if the student was motivated to learn the specific content of the class. The role of the professor was also critical to academic self-efficacy; a professor that was approachable and expressed a genuine interest in the students aided academic self-efficacy. Participants expressed the view that academic self-efficacy was often reinforced by feedback on academic performance, as described by "CD":
Initially, I was not confident [in my ability to learn the course material]. It was only after I did the first midterm that I realized I could do well in the course. The other students were complaining about it being difficult and sought me for help. I began explaining the material to others, which helped build my confidence.
The feeling of social belonging often began with a sense of social similarity, where a student had the sense that others in the classroom were like them in terms of grade level, academic experience and interests, demographics or even situation. For example, "CD" expressed a high level of social similarity in his study abroad experience because even though there were many differences between the students, "they were all in this foreign country together." Social belonging is also a function of something we define as "social-technical standing," meaning that if an engineering student was perceived as having a high level of technical competency it was easier to make friends in the classroom and they were a more attractive as a team member.
Team performance also seemed to be a sort of litmus test of social belonging. If forming a team was difficult, if the team struggled and the overall team experience was negative, it tended to dampen the feeling of social belonging. If a student was easily assimilated into team and if that team was successful, then there was a good chance that the student had a favorable sense of social belonging, as described by "EF":
I had lots of good friends in the class. It made things comfortable. We were able to form teams easily, collaborate on PSETs easily, and collaborate between teams easily. It made the class more enjoyable.
Finally, there was a consensus that many of the contributing factors to academic and social belonging were interrelated (as represented by the dotted lines in Error! Reference source not found.). For example, social similarity probably aligns with academic content motivation and this makes it easier to form effective classroom teams. A classroom where students find a sense of caring about their personal journey makes it easier to share classroom struggles with others, including the professors and teaching assistants, as described by "AB":
The professor went above and beyond what was required in terms of staying late in the lab, helping students, and generally being very welcoming and nice. In fact, I felt so comfortable with him that I did research in has lab the following quarter, which I had never done before.
It was also the sense of the student interviewees that not every contributing factor mentioned in Error! Reference source not found. needed to be in place to have a sense of classroom belonging, but the more factors evident the greater the likelihood that a student would experience the feeling of classroom belonging.
Limitations
This study suffers from many of the drawbacks of pilot work. The sample size was small, meaning that effect sizes had to be quite large to register as statistically significant. This can be remedied through expansion to a broader base of students and additional institutions. These students were from only a handful of majors (mostly mechanical and civil engineering) and results might differ significantly through inclusion of other majors.
The engineering identity measure (EI) is new and adapted from Godwin et al.'s (2016) definitional work and has not been qualified as a valid and reliable measurement scale. This would require more study with larger samples, perhaps lead to a focus on selected items in the scale that have greater impact and less scale items overall.
The engineering task self-efficacy results (showing a negative, though not statistically significant correlation with grade performance) are puzzling and contrary to a large body of research positively connecting self-efficacy with academic performance. Perhaps in this research, the students are so early in their academic engineering career that ETSE is measuring capabilities that they are in the process of obtaining and do not yet have confidence. It also is possible that within this very limited sampling of students at one university we have a group of very confident engineering students who may be disconnected with their own capabilities and level of performance. It should be noted that this self-efficacy measure was conducted late in the course term but before the final exam or final grade was awarded for the course.
This research was also conducted in an entry-level class, with many in-class activities and significant group work, including the important Project 1. This style of teaching might lead to a greater sense of closeness and social belonging than what is found in more advanced engineering classes with less group work. This research is a one-time snapshot of how these students feel about belonging and may not be representative of the totality of their engineering academic experiences. The qualitative findings represent the input of just four students and while it has provided a working theory of how social belonging develops in an engineering classroom, the results would need to be confirmed in a larger, broader sample.
Conclusion and Implications
One of the most important questions engineering students ask themselves at the very beginning of their academic careers is "Do I belong in engineering?" This question is revisited many times throughout their academic careers and their answer is often influenced by the experiences and relationships they have over time. As engineering educators, we should be mindful that our students are asking themselves this question and we need to do what is possible to present engineering as a broad field that is better served by a diverse population of professionals.
This pilot research shows that social belonging in an engineering classroom has a positive and significant relationship with a student's engineering identity, their engineering task self-efficacy and their closeness to other social structures in the classroom such as the professor, TAs and other students. Among these variables, engineering identity, defined as the belief by the engineering student in their own ability to successfully achieve engineering tasks, and a feeling of social belonging seem most related to classroom belonging. While this study did not uncover a strong relationship between social belonging and grade performance (as in work by Walton et al.) it did show that the latent construct of classroom belonging as combination of social belonging and strong engineering identity had a significant impact on grade performance.
In many ways, the qualitative results added perspective to the quantitative results and will shape the future direction of this research effort. The qualitative definition of classroom belonging as a function of academic and social belonging that emerged from the interviews closely aligns with the quantitative findings. We recognize that Godwin et al.'s engineering identity construct seeks to be more than simply academic self-efficacy, capturing interest (perhaps as a version of academic content motivation), performance (perhaps as a proxy for academic self-efficacy), recognition (which has social belonging aspects) and agency (perhaps as overall engineering as a career self-efficacy). As a next step, the focus of engineering classroom belonging research should turn to understanding the interaction between social belonging in the classroom and an individual's engineering identity.
The quantitative and qualitative data in this study also point the challenge faced by minoritieswomen, racial and ethnic minorities, and first generation college students -stemming from belonging uncertainty in the engineering classroom and the corrosive impact it can have on performance. Through our qualitative study, we found that social belonging among minority students can be positively affected by activities that already occur in most engineering classrooms -successful group projects, where the relationships established in the classroom extend to life outside the classroom.
Interventions that might address greater social belonging in the classroom range from considerable to trivial. On the more difficult end of the spectrum is increasing the presence of more women, minorities and first generation college students in the seats of an engineering classroom -a knotty, vexing, and involved problem from many perspectives -but perhaps the most meaningful solution long-term. The presence of more women, minorities and first generation college students in engineering classrooms should help to redefine the meaning of social belonging, closeness and engineering identity for all students, reducing implicit barriers of performance while strengthening the relationship between academic and social belonging.
As we work on the greater goal of broader inclusion, there are many smaller, easier to execute ideas that could have significant impact. Walton et al. (2012) terms this "mere belonging" and it involves "small cues of social connectedness to another person or social group." Among the more intriguing "small cues" is simple reinforcement of what Walton et al. calls a "socialbelonging intervention" (2015) . This is often a simple communication vehicle, such as a hand out or video, designed to reinforce students' sense of belonging in engineering by providing a nonthreatening narrative with which to interpret instances of adversity. The communication can take the form of statistics ("X% of first year students worry about completing engineering assignments") or quotes from former students ("When I got here, honestly, I thought professors were scary … and then I learned that even when they were critical of me they weren't looking down on me. It made me a better engineer.") It is not hard to imagine these relatively simple interventions being tailored to a specific engineering school or even a specific engineering discipline within a school.
At these very early stages of an engineering student's academic career it seems essential to address feelings of social marginalization and reinforce a sense of social belonging. It is our hope that this study, in some small way, motivates other engineering educators to further investigate and facilitate social belonging among all types of engineering students.
A.3 Engineering Task Self-Efficacy (ETSE)
How confident are you in your ability to do each of the following at this time?
Not Confident (1) Slightly Confident (2) Moderately Confident (3) Very Confident (4) Extremely Confident (5) Design a new product or project to meet specified requirements Conduct experiments, build prototypes, or construct mathematical models to develop or evaluate a design Develop and integrate component sub-systems to build a complete system or product Analyze the operation or functional performance of a complete system Troubleshoot a failure of a technical component or system
A.4 Closeness (CL)
We are interested in how you would describe your relationship with other people in the ENGR-14 class. We know that it is early in the class, but answer this as best you can. 
